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CLASSROOM CLIMATE AS A PROTECTIVE FACTOR
Abstract
Since children spend many hours of the day in the classroom, understanding the impact the
classroom environment has on children’s well-being is important. However, existing research on
learning environments has predominantly focused on overall school climate, and additional
research investigating classroom climate is warranted. The main objective of this study was to
determine whether a positive classroom climate serves as a protective factor for children at
heightened risk for worry and peer problems, and those with low social-emotional functioning
and high exposure to childhood adversity. A total of 429 grade 3 students within 41 classrooms
in 19 schools self-reported their perceptions of classroom climate, levels of worry, and peer
relations. In addition, teachers rated participating students’ social-emotional functioning, and
parents reported their child’s cumulative adversity. Multilevel analyses revealed that students in
classrooms with more positive classroom climate were more likely to exhibit lower levels of
worry and report fewer problems with peer relationships. Further analyses showed that a positive
classroom climate is especially beneficial for students with low social-emotional functioning.
The findings indicate that a positive classroom climate can serve as a protective factor for
students, and highlight the importance of optimizing classroom climate to promote healthy child
development.
Keywords: classroom climate, social-emotional functioning, childhood adversity, worry,
peer relationships
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CLASSROOM CLIMATE AS A PROTECTIVE FACTOR
Summary for Lay Audience
Children spend many hours of the day in the classroom, so it is important to understand the
influence the classroom environment has on their well-being. This study examined the protective
role positive classroom climate plays on grade 3 students’ levels of worry and negative peer
relationships. Whether a positive classroom climate is especially beneficial for students with
weaker social-emotional skills and higher exposure to adverse events was also explored. The
findings showed that students in classrooms with more positive classroom climate tended to have
lower levels of worry and fewer peer problems. In addition, a positive classroom climate was
especially beneficial for students with poorer social-emotional skills. An improved
understanding of the influence classroom climate has on student well-being is a critical step in
building supportive learning environments in which students can flourish.
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Introduction
Over the past several decades, there has been a growing interest in promoting children’s
healthy development through the establishment of safe and supportive learning environments.
The school setting is one environment that has been recognized as being critical to the
development of students’ academic, social, emotional, and behavioural competencies (Wang &
Degol, 2016). Despite ample support for the importance of creating and maintaining positive
learning spaces, there is a lack of scholarly consensus on how school climate is conceptualized.
The conceptual confusion has led to the inclusion of a multitude of dimensions within various
definitions of school climate (Rudasill et al., 2018; Wang et al., 2016). One definition of school
climate is “the affective and cognitive perceptions regarding social interactions, relationships,
safety, values, and beliefs held by students, teachers, administrators, and staff within a school”
(Rudasill et al., 2018, p. 46). The dimensions of school climate included in Rudasill et al.’s
(2018) definition, such as social interactions, relationships, safety, and shared values and beliefs,
are interdependent. For example, shared values and beliefs among students and school staff, such
as mutual trust and respect, play a significant role in shaping social interactions and relationships
within a school (Koth et al., 2008; Rudasill et al., 2018; Thapa et al., 2013). Further, school
safety highly depends on the interpersonal relationships that students have with teachers and
peers (Loukas, 2007). Although Rudasill et al. (2018) identified several other pertinent
dimensions of school climate, including teacher instruction and institutional leadership, the
aforementioned definition emphasizes the social aspect of school climate, which was the focus of
this study.
In addition to building positive environments at the schoolwide level, making changes at
the classroom level may be equally important, as children spend most of their school hours
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within the classroom. However, classroom climate has been studied to a much lesser extent than
school climate, and the construct also suffers from the same issues of poorly defined
conceptualization as school climate (Koth et al., 2008; Wang et al., 2020). Classroom climate has
been defined as the “dynamics of classrooms or smaller learning environments, including how
children feel and experience the characteristics” (Sink & Spencer, 2005, p. 38), with
characteristics referring to the physical, psychological, social, and educational aspects of the
classroom environment. In a recent systematic review, Wang et al. (2020) proposed that the
social dimension of classroom climate, which constitutes interpersonal relationships such as
teacher-student interactions and peer relationships, may be a particularly strong predictor of
children’s social-emotional functioning. However, the social dimension of classroom climate has
been understudied, and there is a lack of research on the association between classroom climate
and students’ social-emotional functioning (Evans et al., 2009; Wang et al., 2020). There is some
evidence showing that classroom climate is positively associated with social competence and
negatively associated with socioemotional distress, but the associations have been small and the
findings have been inconsistent. (Wang et al., 2020). The discrepancies across studies and small
effect sizes may have been partly due to the variations in how classroom climate was
operationalized across studies. The limited evidence and mixed findings warrant further
exploration of the association between classroom climate and students’ social-emotional
functioning. To address this gap in the literature, this study investigated the buffering effects of
classroom social climate on students’ social-emotional distress, namely worrying and negative
peer relationships.
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Conceptualization of Classroom Climate
The conceptualization of classroom climate in this study was based on the four
dimensions of the My Class Inventory – Short Form Revised (MCI-SFR). The MCI-SFR is
derived from the My Class Inventory (MCI), which was generated by Fraser and Fisher (1982)
based on the Learning Environment Inventory (LEI; Fraser et al., 1982), a measure of high
school classroom environments. Fraser and Fisher (1982) modified the LEI by selecting five out
of 15 dimensions that are appropriate for elementary school classrooms. The resulting fivedimensional MCI includes: (a) Cohesion: the level of collaboration among classmates; (b)
Competitiveness: the level of competition within the classroom; (c) Friction: the level of conflict
among classmates; (d) Difficulty: the amount of challenging academic content; (e) Satisfaction:
the degree to which students feel satisfied with their class. The developers further refined the
MCI by replacing the 4-point Likert scale with a “yes” or “no” response system and reducing the
number of items from 38 to 25 to create a condensed version, My Class Inventory – Short Form
(MCI-SF; Fraser & Fisher, 1986). Sink and Spencer (2005) then identified five problematic
items within the difficulty subscale and two items of concern within the friction subscale.
Consequently, Sink and Spencer (2005) proposed a revised version (MCI-SFR) consisting of 18
items distributed across four subscales (Cohesion, Competitiveness, Friction, and Satisfaction),
with the difficulty subscale removed and two items omitted from the friction subscale. The four
subscales of the MCI-SFR primarily focus on social aspects of classroom climate. As such, this
study’s conceptualization of classroom climate emphasized students’ relationships with their
classmates. A positive classroom climate was defined as having high levels of cohesion and
satisfaction, whereas a negative classroom climate was characterized by high levels of
competition and friction among classmates.
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Systems View of School Climate (SVSC)
This study was guided by the Systems View of School Climate (SVSC) framework (see
Figure 1). Although empirical investigations on learning environments are often grounded by
Bronfenbrenner’s Ecological Systems Theory (EST; Bronfenbrenner, 1992), Rudasill and
colleagues’ SVSC (2018) offers a more concise contextual theory focusing on school climate.
Built upon Bronfenbrenner’s EST, the SVSC surrounds the child with contexts that interact with
each other to fortify or hinder a child’s development (Rudasill et al., 2018). The nested system
encompasses various contexts: (a) microsystems, which are immediate contexts experienced by
the child, such as school and family; (b) nanosystems, which are characteristics unique to
individual schools, such as peer groups and classroom environment; (c) mesosystems, which are
interactions between and within microsystems and nanosystems. In addition, broader and more
distal influences include: (d) exosystem, which includes contexts experienced indirectly by the
child, such as parents’ workplaces; (e) social and educational macrosystem, which includes
societal norms and policies. Out of the numerous contexts that surround a child, proximal
processes within nanosystems have the greatest impact on children’s developmental outcomes as
children interact with these contextual factors daily and for prolonged periods (Bronfenbrenner,
1994). As such, exploring the relationships between students’ individual characteristics and the
climate of the classroom nanosystem was the primary focus of this study. Moreover, as depicted
by the SVSC, data involving students are inherently multilevel. However, the use of multilevel
methodological approaches and cross-level interaction analyses, in which both individual and
contextual variables are examined simultaneously, is still not a common practice in school
psychology research (Graves & Frohwerk, 2009; Rucinski et al., 2018; Wang & Degol, 2016).
The SVSC’s nested and interactive structure provided an important theoretical basis for this
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study as multilevel and cross-level interaction analyses were employed to explore relationships
between individual and contextual factors.
Figure 1
Systems View of School Climate (SVSC)

Note. A graphical representation of the Systems View of School Climate (SVSC). From “Systems View of School Climate: A Theoretical
Framework for Research,” by K. M. Rudasill, K. E. Snyder, H. Levinson, and J. L. Adelson, 2017, Educational Psychology Review, 30, p. 38
(https://doi.org/10.1007/s10648-017-9401-y). Copyright 2017 by Springer Nature©. Reprinted with permission.

Children’s Worry and Peer Relations
In this study, worry was conceptualized as children’s nervousness and social evaluative
concerns in various contexts, such as home and classroom settings, and negative peer relations
encompassed physical, verbal, and relational peer victimization. Worrying and having negative
peer relations in early and middle childhood are highly prevalent, with 78% of children between
the ages of 7 to 9 reporting worries and 30 to 60% of school-aged children reporting incidents of
being victimized by peers (Card & Hodges, 2008; Muris et al., 2000). The high prevalence of
these two experiences is alarming, as worrying and being victimized by peers can have
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detrimental effects on students’ well-being. Internalizing symptoms, such as worrying, can lead
to mental health conditions, including anxiety and depression, as well as difficulties with peer
relations (Gana et al., 2001; Reijntjes et al., 2010). Negative peer relationships are also
associated with a plethora of deleterious outcomes, with victims of peer victimization being at
increased risk for developing anxiety and depression, and engaging in self-harm and violent
behaviours (Arseneault et al., 2010).
Emerging evidence suggests that emotional problems (e.g., worrying) and negative peer
relationships (e.g., peer victimization) are correlated among school-aged children. For example,
researchers have suggested that problems with peer relations can be a precursor to emotional
problems, and victims of peer aggression often report high levels of emotional problems (Ban &
Oh, 2016; Christina et al., 2021; Kutsyuruba et al., 2015). Moreover, higher emotional regulation
is associated with higher social competence and more positive peer relationships (McDowell et
al., 2000). The bidirectional relationship between emotional problems and negative peer relations
reinforces the need for building safer and supportive learning environments that mitigate
students’ difficulties with worrying and peer problems.
Prior research has identified clear gender differences for worry, but inconsistent gender
effects for negative peer relationships. It has been widely documented in previous literature, such
as in Chaplin and Aldao’s (2013) meta-analytic review, that girls in early elementary school
years are more likely than boys to exhibit emotional problems, such as worrying. The gender
disparities for worry are partly due to the differences in how boys and girls are socialized to
adhere to gender-related display rules concerning emotional expression (Chaplin & Aldao,
2013). From infancy into childhood, boys are often expected to suppress internalizing emotions
while being allowed to express externalizing behaviours, whereas girls are encouraged to express
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internalizing emotions (Chaplin, 2015). Conversely, there are mixed findings on gender
differences for peer victimization. While some studies suggest that boys are more likely to be
victimized than girls, others have found the opposite (Ladd et al., 2017). The inconsistencies
across studies are partly due to varying prevalence rates based on age and the type of
victimization. Some researchers have suggested that boys are more likely to experience physical
victimization, whereas girls are more likely to experience verbal or relational victimization
(Menesini & Salmivalli, 2017). This is plausible as direct aggression, such as physical
aggression, is more normative for young elementary-aged boys than girls (Card et al., 2008;
Monks et al., 2021). On the contrary, physical aggression decreases and indirect aggression, such
as verbal and relational aggression, increases for girls between the ages of 2 to 8 (Côté et al.,
2007). Further, in relation to internalizing and externalizing behaviours, direct aggression is
linked to externalizing behaviours which are more commonly exhibited by boys, whereas
indirect aggression is related to internalizing behaviours which are more frequently displayed by
girls (Card et al., 2008). Since direct aggression is also related to poor peer relations and
elementary-aged boys tend to engage in more bullying behaviour in general (Card et al., 2008;
Kennedy, 2020), it is possible that boys have more difficulties with establishing healthy peer
relationships than girls in early elementary school years.
Classroom Climate as a Potential Protective Factor for Worry, Negative Peer Relations,
and Social-Emotional Vulnerabilities
The school microsystem has been shown to have powerful influences on children’s
social-emotional outcomes. A past study has indicated that elementary-aged students (11 to 14
year olds), who perceived their school climate more favourably (e.g., feeling safe, connected,
and supported by peers), reported higher mental and emotional well-being (Lester & Cross,
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2015). Likewise, other researchers found that elementary-aged students (11 to 15 year olds) in
schools with better social climate, consisting of higher teacher and peer support, reported more
positive emotional health and fewer incidences of bullying compared to students in schools with
poor social climate (Freeman et al., 2009).
Other studies have indicated that the climate of the classroom nanosystem, specifically, is
linked to students’ emotional health and interpersonal relationships. Whereas classrooms with
poor classroom climate have been associated with more internalizing and interpersonal problems
among grade 1 students, an emotionally supportive classroom climate has been shown to
improve social competence and reduce internalizing behaviour among elementary-aged students
(Griggs et al., 2016; Milkie & Warner, 2011; Wilson et al., 2007). In relation to the dimensions
of the MCI-SFR, higher cohesion among grade 11 students within schools has been associated
with less severe bullying victimization, and competitiveness and friction within classrooms have
been linked with lower social satisfaction among students in grades 6-8 (Lagacé-Séguin &
d’Entremont, 2010; Zaykowski & Gunter, 2012).
Despite these promising findings, studies to date have primarily focused on school
climate and older elementary-aged students, which warrants further exploration of the interplay
between classroom climate and young elementary-aged students’ levels of worry and negative
peer relationships. Moreover, given that the prevalence rates of anxiety and peer problems rise
sharply throughout middle childhood (Behrhorst et al., 2020; Merikangas et al., 2009), it is
important to foster social-emotional development in early elementary school years to mitigate
future difficulties with internalizing behaviours and peer relations (Thomson et al., 2021).
Furthermore, past studies revealed that highly anxious students in grades 1 and 3, who
tend to have lower social-emotional functioning, were particularly prone to experiencing
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difficulties with emotional adjustment and peer relations in classrooms with negative classroom
climate, but benefited greatly from a positive classroom climate (Gazelle, 2006; Hughes &
Coplan; 2018). The findings imply that students with low social-emotional functioning may be
particularly affected by the quality of classroom climate. In sum, the evidence suggests that a
positive classroom climate may serve as a buffer against worry and peer problems for all
students, with potentially stronger protective effects for students who have heightened socialemotional vulnerabilities.
There is also some evidence demonstrating that peer support within the classroom is an
important element that may protect students against worrying and peer victimization. A recent
study found that the association between social-emotional difficulties and peer victimization is
mediated by peer support (Jenkins et al., 2018). Other studies have found that positive peer
relationships enhance students’ emotional health and lead to lower frequencies of peer
victimization, more so than positive teacher-student relationships (Elsaesser et al., 2013;
Kutsyuruba et al., 2015). These findings further substantiate the importance of investigating the
peer interaction aspect of classroom climate.
Relationship Between Classroom Climate and Childhood Adversity
As the SVSC illustrates, multiple interconnected systems can significantly impact a
child’s development. Within some contexts, such as the family and neighbourhood
microsystems, adverse childhood experiences (ACEs) can occur. ACEs are potentially stressful
or traumatic events that happen before the age of 18 and include experiences such as abuse and
household dysfunction (Felitti et al., 1998). This is an important area of study as more than half
of Canadians (61.6%) have experienced at least one ACE, with emotional abuse, physical abuse,
and intimate partner violence being the most prevalent (Joshi et al., 2021).
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The high prevalence of ACEs within the population is concerning, as children who have
experienced ACEs are at an increased risk for developing social, emotional, and behavioural
problems (Liming & Grube, 2018). In particular, children who have been exposed to ACEs tend
to have high levels of worry and increased likelihood of being victimized by peers (Arbel et al.,
2018; Lucas et al., 2016). Moreover, increases in the number and severity of adversities
experienced by a child, elevate their risk for negative psychological, social, emotional, and
behavioural outcomes, which demonstrates the effects of cumulative stress or dose-response
effect (Arseneault et al., 2011; Liming & Grube, 2018). More specifically, existing literature has
shown that children who experience a greater number of ACEs have lower social-emotional
competence and exhibit more internalizing and externalizing behaviours than children who are
exposed to fewer or no ACEs (Liming & Grube, 2018; Ray et al., 2020). Furthermore, ACEs
have been shown to inhibit elementary-aged children’s social-emotional development by
impeding their self-regulatory capacity, social competence, and ability to empathize (Ray et al.,
2020). Taken together, the evidence in the literature highlights the negative impact ACEs have
on children’s social-emotional development.
The SVSC also guides this research as it values mesosystems, such as interactions
between the classroom nanosystem and family microsystem. Positive classroom characteristics,
such as nurturing and supportive relationships and a sense of safety and belonging provided by
teachers and classmates, may buffer against the harmful effects of ACEs. Having a stable
teacher-student relationship that adversity-affected students may be lacking at home, can help
these students use their relationship with their teacher as a secure base to explore peer
relationships (Howes, 2001). Further, positive peer relationships have been proposed to be a
potential protective factor against the negative consequences of childhood adversity (Moses &
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Villodas, 2017), as peers can provide much-needed social support in coping with stressful
situations. Additionally, a previous study demonstrated that peer relationships within the
classroom mediate the impact of parental abuse and neglect on children’s emotional and
behavioural problems (Ban & Oh, 2016). Considering all of the evidence, a supportive classroom
climate might be especially beneficial in mitigating worry and peer problems among children
who have been exposed to adversity.
SVSC and Vulnerable Students
As the SVSC posits, creating an ecological niche, a context that meets the unique needs
of particular students (Bronfenbrenner, 1992), in this case, students with social-emotional
vulnerabilities and high exposure to adversity, may be beneficial. A related theory is the personenvironment fit theory, which postulates that greater congruence between personal needs and the
environment, leads to more positive developmental outcomes (Edwards et al., 1998). In the
context of this study, students who bring certain individual characteristics into the classroom
may benefit more from the positive classroom characteristics. That is, a positive classroom
climate may be particularly beneficial for students with social-emotional vulnerabilities and high
exposure to childhood adversity.
The Present Study
The purpose of this study was to investigate factors that contribute to students’ levels of
worry and quality of peer relationships, as well as whether a positive classroom climate serves as
a protective factor for vulnerable students. To investigate these objectives, three research
questions were explored: 1) To what extent do students’ individual characteristics, namely
social-emotional functioning, childhood adversity, and gender, predict their levels of worry and
difficulties with peer relationships? 2) Does classroom climate predict students’ levels of worry
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and difficulties with peer relationships, over and beyond their individual characteristics?
3) Do students with lower levels of social-emotional functioning and higher exposure to
childhood adversity benefit more from a positive classroom climate?
Based on the literature reviewed, several hypotheses were formulated. For the first
research question, all three individual characteristics (i.e., social-emotional functioning,
childhood adversity, and gender) were expected to predict students’ levels of worry and
difficulties with peer relationships. Higher social-emotional functioning and lower exposure to
childhood adversity were hypothesized to be associated with lower levels of worry and fewer
problems with peer relationships. Additionally, gender differences were anticipated, with girls
exhibiting higher levels of worry and more positive peer relationships than boys.
For the second research question, it was expected that classroom climate would predict
students’ levels of worry and difficulties with peer relationships over and beyond their individual
characteristics. Students in classrooms with more positive classroom climate were predicted to
have lower levels of worry and fewer problems with peer relationships compared to students in
classrooms with poorer classroom climate.
For the third research question, it was hypothesized that the relationships between
students’ social-emotional functioning and the outcome variables (i.e., worry and negative peer
relations) would be moderated by classroom climate. It was also expected that classroom climate
would moderate the relationships between childhood adversity and the outcome variables. In
other words, it was predicted that a positive classroom climate would buffer against worrying
and negative peer relationships, particularly among students with lower social-emotional
functioning and higher exposure to childhood adversity.
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Method
Participants
The grade 3 students who participated in this study were recruited for the purpose of
evaluating the effectiveness of a social-emotional learning (SEL) program, MindUP, within a
school board located in Southwestern Ontario. However, the initial objective of this study, which
involved employing a longitudinal design with pre- and post-intervention data collection during
the 2019-2020 school year, was disrupted by the coronavirus disease 2019 (COVID-19)
pandemic. Due to school closures resulting from the COVID-19 pandemic, post-intervention
data could not be collected. Consequently, a cross-sectional study was conducted using the preintervention data.
School selection was based on school administrators’ and teachers’ interest in
implementing the MindUP program and their willingness to participate in a research study.
School selection also depended on schools’ social risk index (SRI) scores, as schools with higher
SRI scores, meaning greater socioeconomic disadvantages, were prioritized to receive the SEL
intervention. An introductory meeting with the school board principals was held to inform them
about the MindUP program and research plans. The principals then relayed the information to
the teachers at their schools, and teachers who were interested in participating in the study were
contacted via email. The recruitment procedure resulted in 41 classrooms within 19 schools, and
all grade 3 students within the classrooms were eligible to participate. Out of 599 eligible grade 3
students, 498 students returned the parental consent form (83.1% return rate), and 429 students
(Mage = 7.93, SD = 0.26) were given parental consent to participate in the study (71.6% consent
rate). The number of participating students in each classroom ranged from three to 19, with an
average cluster size of approximately 11 students. There were nearly equal numbers of boys and
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girls (50.1% girls). The most common ethnicities were White/Caucasian (65%), Latin American
(6.3%), and African/Caribbean (4.2%), and three participants’ ethnicities were not reported.
More detailed demographic information is presented in Table 1.
Table 1
Participant Demographics
Frequency
429

N
Gendera
Boy
Girl
Ageb
Ethnicitya
White/Caucasian
Latin American
African/Caribbean
Southeast Asian
South Asian
Middle Eastern/West Asian
East Asian
First Nations
Métis
Mixed-Race/Other

214 (49.9)
215 (50.1)
7.93 [0.26]
279 (65.0)
27 (6.3)
18 (4.2)
13 (3.0)
7 (1.6)
7 (1.6)
4 (0.9)
2 (0.5)
1 (0.2)
68 (15.9)

Note. a Data are expressed as N (%); b Data are expressed as M [SD].

Procedure
At the beginning of the school year, in-person meetings were scheduled with 43 teachers
who expressed interest in participating in the study. During the meetings, the teachers were
informed about the research objectives and their roles as research assistants. The teachers also
signed research assistant contracts (see Appendix A), which outlined their responsibilities,
including distributing and collecting physical copies of parental consent forms, as well as rating
social-emotional competencies of participating students in their classrooms. The teachers were
compensated $275 if they had 10 or more participating students in their classroom or $150 if
they had fewer than 10 participating students in their classroom.
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Parents’ permission for their child’s classroom teacher to rate their child’s socialemotional functioning was requested on the parental consent form (see Appendix B). Parents
were also asked to provide permission for their child to complete two self-report measures on
their perceptions of classroom climate, emotions, and behaviours. While 428 out of 429 (99.8%)
parents of participating students consented to the teacher surveys, 426 out of 429 (99.3%) parents
of participating students consented to the child self-report surveys. A letter of information (LOI)
describing the objectives and procedures of the project was also given to the parents (see
Appendix B). In addition to the LOI and parental consent form, the teachers distributed physical
copies of a demographic questionnaire (see Appendix C). Parents granting their child permission
to participate in the research study completed the demographic questionnaire in paper-pencil
format, in which they provided information about their child’s gender, ethnicity, and exposure to
childhood adversity. The consent form and demographic questionnaire were distributed as a
package to increase the return rate.
Between October and December of 2019, the teachers assessed participating students’
social-emotional skills by completing a questionnaire through Qualtrics, a secure online survey
platform. To ensure anonymity, the teachers used a pre-assigned 8-digit research ID code for
each student when completing the SEL survey. The teachers took approximately 5-10 minutes to
complete the survey for each student. Follow-up emails were sent in December of 2019 to
remind teachers to complete the survey. In total, 427 out of 428 (99.8%) surveys were
completed, and missing values were handled according to the instructions provided in the survey
manual (Gresham & Elliott, 2017). In addition, any errors in participant ID codes were resolved
promptly in collaboration with the teachers.
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Child self-report survey administration time was scheduled for each participating
classroom during regular class hours in October or November of 2019. Child assent was obtained
on the day of survey administration, and the assent form was read aloud to increase
comprehension (see Appendix D). A child’s dissent was always respected and overrode parental
consent. With the exception of one student, all students who had parental consent assented to
completing the self-report measures. To ensure no identifying information was attached to the
survey data, the students’ research ID codes were pre-written on the self-report surveys. The selfreport measures were administered in paper-pencil format and took approximately 30-45 minutes
(i.e., one class period) to complete. One research assistant read the survey questions out loud,
and another research assistant supported students who required additional assistance. To ensure
consistency across settings, a survey administration script was utilized (see Appendix E). The
students were also debriefed following the survey administration (see Appendix F). In total, 417
out of 425 (98.1%) surveys were completed. Out of 20 students who were absent during survey
administration, 14 students completed the self-report surveys later, and six students did not
complete the surveys. In addition, two students stopped midway, and their incomplete data were
removed from the analysis. “Both” responses, where both “yes” and “no” responses were circled,
were scored according to the instructions provided by the survey developers (Beitchman, 1996;
Sink & Spencer, 2005). Furthermore, missing values for the MCI-SFR were handled according
to the instructions provided by Sink and Spencer (2005), whereas missing values for the
Feelings, Attitudes, and Behaviours Scale for Children (FAB-C; Beitchman, 1996), were
resolved using person-mean imputation. Proration was suitable as the non-significant Little’s
MCAR test results (Little, 1988) confirmed that the data were missing completely at random
(χ2(16098) = 16376.84, p = .061). Moreover, most individuals with missing data had fewer than
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20% of missing item responses for the subscales of concern, and the subscales of interest had
acceptable internal consistency and similar item-total correlations when computed with or
without missing items (George & Mallery, 2003; Graham, 2009). Proration could not be applied
to six participants who had more than 20% missing data for the FAB-C subscales of interest.
Ethical Considerations
All data are stored in a secure server, the master list matching the participants’ ID codes
to identifying information is password-protected, and physical forms are stored in locked
cabinets. The electronic data will be permanently deleted and paper copies will be shredded after
being retained for seven years. The research protocol was approved by the ethics board at the
school board and Western University’s Non-Medical Research Ethics Board (see Appendix G).
Measures
In this study, one teacher-report, one parent-report, and two child self-report measures
were utilized. All survey data were collected between October and December of 2019. Please see
Table 2 for more detailed measure properties.
Table 2
SSIS SEL, CLCS, MCI-SFR, and FAB-C Properties
Subscale/Composite
SSIS SEL
SEL Composite
CLCS
CLCS Score
MCI-SFR
Cohesion
Competitiveness
Friction
Satisfaction
Classroom Climateb
FAB-C
Worry
Negative Peer Relations

Cronbach’s a

M

SD

Skewness

SE Skewness

Kurtosis

SE Kurtosis

.97

109.24

23.40

-0.32

0.13

-0.29

0.25

1.83

2.22

1.75

0.13

2.53

0.25

.77
.71
.79
.52
.81

10.33
11.18
4.44
11.85
24.00

3.41
3.13
2.12
2.46
2.78

-0.04
-0.37
1.19
-0.54
-0.20

0.13
0.13
0.13
0.13
0.13

-1.31
-0.96
-0.06
-0.25
-0.64

0.25
0.25
0.25
0.25
0.25

.73
.78

3.70
1.85

2.16
1.76

-0.18
0.56

0.13
0.13

-1.08
-1.03

0.25
0.25

Note. N = 369 unless indicated otherwise.
a
N = 429; b Classroom climate = aggregated classroom climate.
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Student-Level (Level 1) Predictors
Social-Emotional Functioning. Teachers rated participating students’ social-emotional
functioning using the Social Skills Improvement System – Social Emotional Learning Edition
teacher rating form (SSIS SEL; Gresham & Elliott, 2017). The standardized measure consists of
58 items and has been normed for children between the ages of 3 to 18. The measure was created
by reconfiguring the widely used and technically sound Social Skills Improvement System
(SSIS; Gresham & Elliott, 2008). The SSIS SEL has also been aligned with the five core SEL
competencies proposed by the Collaborative for Academic, Social, and Emotional Learning
(CASEL): Self-Awareness (e.g., “Acts anxious with others”), Self-Management (e.g., “Stays
calm when disagreeing with others”), Social Awareness (e.g., “Shows concern for others”),
Relationship Skills (e.g., “Makes a compromise during a conflict”), and Responsible Decision
Making (e.g., “Stands up for herself/himself when treated unfairly”) (CASEL, 2013; Gresham et
al., 2020). The SEL Composite score, an overall score of social-emotional functioning calculated
by summing the five SEL subscale scores, was used for this analysis. Teachers reported the
frequency of students’ social-emotional behaviour using a 4-point Likert scale (1 = never, 2 =
seldom, 3 = often, 4 = almost always). Higher scores on the subscales and composite represented
higher levels of social-emotional functioning. The Cronbach’s alpha coefficient of the composite
was .97 in this sample.
Childhood Adversity. The amount and severity of adversity the students have
encountered in their lifetime were assessed using a single-item continuous scale, the Child Life
Challenges Scale (CLCS; Sullivan et al., 2019; see Appendix C). Parents of participating
students marked their child’s cumulative adversity along a 10 cm line that ranges from “0 = few
mildly challenging experiences (e.g., new school, moved to a new place, mild accident)” to “10 =
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many extremely challenging experiences (e.g., death of a parent/caregiver, family home
destroyed, lived in a dangerous place)”. The scores were determined by measuring the distance
between the left endpoint and the mark indicated by each parent in centimetres, rounded to one
decimal place. The scores ranged from 0 to 10, with higher scores indicating exposure to a
greater number of severe adverse events. The measure has been shown to be moderately
correlated with widely used assessments of childhood lifetime adversity, including the Adverse
Childhood Experience Scale (r = .39) and the Lifetime Events Questionnaire (r = .50) (Sullivan
et al., 2019). In addition to the promising validity, the measure is shorter and less intrusive
compared to traditional measures of adversity.
Gender. Gender was operationalized as a binary variable (0 = boy, 1 = girl).
Classroom-Level (Level 2) Predictor
Classroom Climate. Students’ perceptions of classroom climate were assessed using the
self-report My Class-Inventory – Short Form Revised (MCI-SFR; Sink & Spencer, 2005; see
Appendix H). The 18-item measure is written at a low reading level appropriate for children in
grades 3 and up, and response choices are either “yes” or “no”, representing agreement or
disagreement with the item stems. The MCI-SFR asks students about their perceptions of four
dimensions of classroom climate: Cohesion (e.g., “All students like one another”),
Competitiveness (e.g., “Some students always try to do better than others”), Friction (e.g.,
“Students in my class fight a lot”), and Satisfaction (e.g., “Students like my class”). Higher
scores on the cohesion and satisfaction subscales, and lower scores on the competitiveness and
friction subscales represent a more positive classroom climate. Since a collective perception of
the environment should be used when investigating the influence an environment has on student
outcomes (Lüdtke et al., 2009), the students’ individual perceptions of classroom climate were
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aggregated. To obtain aggregated classroom climate scores, the competitiveness and friction
subscales were first reverse coded such that all four subscales were in the same direction. Next,
all four subscale scores were summed to create an overall classroom climate score for each
student, with higher scores indicating a more positive view of classroom climate. Then, an
aggregated classroom climate score was generated by averaging students’ overall classroom
climate scores within each classroom. Higher aggregated classroom climate scores indicated
more positive classroom climate. The internal consistency of the aggregated classroom climate
variable was .81 in the current sample.
Outcome Variables
Worry and Negative Peer Relations. The students reported their emotions and
behaviours on the Feelings, Attitudes, and Behaviours Scale for Children (FAB-C; Beitchman,
1996). The standardized measure is designed for children between the ages of 6 and 13, and the
normative sample consisted of a sample representative of the Ontario population. Like the
MCI-SFR, the students responded either “yes” or “no” to the items. The 48-item questionnaire is
comprised of five subscales: Conduct Problems, Self-Image, Worry, Negative Peer Relations,
and Antisocial. The worry subscale composed of seven items (e.g., “I worry about what other
people will think of me”) and the negative peer relations subscale composed of five items
(e.g., “Kids pick on me”) were used for this study. Elevated scores on both subscales indicated
more severe emotional and behavioural difficulties. The Cronbach’s alpha coefficients were .73
(worry) and .78 (negative peer relations) in the present study.
Data Analysis
Descriptive statistics for the participants and internal consistency reliabilities were first
computed (see Tables 1 and 2, respectively). In subsequent analyses, only the participants with
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data for all measures were included (N = 369; 86%). The properties of the SSIS SEL, CLCS,
MCI-SFR, and FAB-C are presented in Table 2, and the normality, skewness, kurtosis, and
outliers of all variables of interest were examined. Confirmatory factor analysis (CFA) was then
conducted for the two child self-report measures (i.e., MCI-SFR and FAB-C) to ensure the
adequacy of the data, as reliability issues have been reported for self-reports involving
elementary-aged students (Wang & Degol, 2016). CFA allowed the goodness of fit between the
observed data and the original structure of the measures to be examined. To evaluate factorial
validity, comparative fit index (CFI) and root mean square error of approximation (RMSEA)
were used (Bandalos, 2018). The chi-square statistic was also reported, but was not used to
assess the fit as it can yield erroneous results when sample sizes are large (Bandalos, 2018).
Following factor analysis, multilevel modelling (MLM), also known as hierarchical linear
modelling or linear mixed modelling, was performed to explore the proposed research questions.
All quantitative analyses were performed in SPSS v.28, with the exception of CFA and crosslevel interaction analyses, which were performed in Jamovi 1.6.23.
Multilevel Modelling (MLM)
MLM was an appropriate statistical method for the study as the data were hierarchical in
nature. More specifically, students were nested within classrooms, which means students within
the same classroom influenced each other’s feelings, attitudes, and behaviours, and likely
became more like their classmates over time (Tabachnick & Fidell, 2007). Therefore, the
observations and errors of students within the same classroom were correlated and not
independent from each other, which violates the assumption of independence of single-level
multiple regression analyses (Hox, 2010). Conversely, MLM, an extension of multiple
regression, can account for the dependency within clusters by taking both student- and
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classroom-level variables into consideration and partitioning errors between individual and group
components (Heck et al., 2014; O’Connell & McCoach, 2008). If single-level multiple regression
analyses were to be utilized in the presence of significant clustering in the data, the nonindependent data can yield biased parameter estimates, underestimated variances, and
underestimated standard errors (Peugh, 2010; Thomas & Heck, 2001). These errors can then lead
to inflated Type 1 errors and false inferences (Heck et al., 2014; Peugh, 2010; Thomas & Heck,
2001).
Model assumptions, including normality of residuals, homoscedasticity of residuals, and
linearity, were met. First, the normal distribution of residuals was confirmed through the
observation of minor deviations from the normality line on the normal predicted probability
(P-P) plot (Snijders & Bosker, 2012). Second, through visual inspection of plots of residuals
against predicted values, homoscedasticity of residuals and linear relationships between
predictors and outcome variables were confirmed (Osbourne & Waters, 2002). Lastly, all
independent variables had a variance inflation factor (VIF) below 10, indicating an absence of
multicollinearity (Hair et al., 2010).
Another important consideration when performing MLM is centering, since many
psychological measures have arbitrary metrics that lead to ambiguous interpretations (Enders &
Tofighi, 2007). To facilitate the interpretation of regression coefficients, all student-level (level
1) and classroom-level (level 2) predictors were centered, meaning the scores for the variables
were rescaled to be centered at 0 (Enders & Tofighi, 2007). As a result, 0 became a meaningful
score and the variables were measured on the same scale, allowing easy comparison of
magnitudes of effects. Two common centering methods in MLM are grand-mean centering and
group-mean centering. In grand-mean centering, the entire sample’s mean (i.e., grand mean) for
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a particular level 1 or level 2 predictor is subtracted from each student’s score for that predictor
(Heck et al., 2014; Peugh, 2010). In group-mean centering, the classroom mean of a particular
level 1 predictor is subtracted from each student’s score for that predictor, within each classroom
(Heck et al., 2014; Peugh, 2010). To reduce biased estimates, the selection of centering method
was driven by the type of research question and theoretical justifications that underly the
questions (Enders & Tofighi, 2007). Enders and Tofighi (2007) advocated for the use of grandmean centering when a level 2 predictor is adjusted for level 1 predictors, which was the case for
the second research question. Since the second research question was of substantive interest for
this study, both level 1 and level 2 predictors were grand-mean centered when exploring the first
and second research questions. Group-mean centering would be inappropriate for addressing the
first and second research questions as this centering method cannot control for level 1 predictors
(Enders & Tofighi, 2007), and the students’ relative standing on a variable within their classroom
was not of concern (Kahn, 2011). Conversely, the level 1 predictors were group-mean centered
when addressing the third research question, since grand-mean centering level 1 predictors can
yield spurious estimates when performing cross-level interaction analyses (Enders & Tofighi,
2007). However, the level 2 predictor remained grand-mean centered for the third research
question as the highest-level predictors cannot be group-mean centered (Enders & Tofighi,
2007).
The likelihood ratio test (LRT) was used to compare the fit of competing nested models.
The full information maximum likelihood (FIML) estimation method was used in conjunction
with LRT since the utilization of FIML estimation is needed when comparing the fixed
regression parameters of nested models using -2 * log likelihood values (Heck et al., 2014). A
lower -2 * log likelihood value generally indicates a better model fit, whereas the LRT reveals
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whether the model improves the fit significantly or not (Heck et al., 2014). Since the LRT is
based on a chi-square distribution, the chi-square statistic, degrees of freedom (df), and the
p-value were reported. A p-value of less than .05 for the LRT indicated that a subsequent model
fits the data better than the previous model (Heck et al., 2014).
For this study, two-level multilevel analyses were conducted with 369 students (level 1)
nested within 41 classrooms (level 2). As advocated by O’Connell and McCoach (2008), a buildup strategy, in which complexity increases with successive models, was utilized. For each
outcome variable, the multilevel analyses consisted of a null model, subsequent models at the
student- and classroom-levels, and cross-level interaction analyses. Following Bryk and
Raudenbush’s (1992) recommendation, equations are presented for each model. In line with the
research questions, the student-level (level 1) predictors were students’ social-emotional
functioning (i.e., SEL composite score), childhood adversity (i.e., CLCS score), and gender.
Aggregated classroom climate was designated to the classroom-level (level 2), and the worry and
negative peer relations subscales of the FAB-C were the two outcome variables. The regression
coefficients and corresponding standard errors (SE) were reported for the fixed parameters of
models, and within- and between-group variance estimates were reported for the random
parameters of models. The slope variance was also reported when addressing the third research
question. Unstructured covariance matrix was used for the third research question to obtain the
slope variances, whereas variance components covariance matrix was utilized for all other
multilevel analyses. The statistical significance level was set at .05.
Null Model. A baseline model with no predictor variables fitted was first computed. In
MLM, the main purpose of the null model is to reveal the extent of the variation in each outcome
variable that is attributable to the clustering of students within classrooms (Heck et al., 2014).
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Calculating the intraclass correlation coefficient (ICC) using the null model can provide this
information since the ICC represents the amount of variation in the outcome variables that can be
attributed to clustering, which in turn informs decisions on whether MLM is necessary (Heck et
al., 2014).
Model 1. To explore the first research question, “To what extent do students’ individual
characteristics, namely social-emotional functioning, childhood adversity, and gender, predict
their levels of worry and difficulties with peer relationships?” the level 1 predictors were
individually introduced to the null model. Social-emotional functioning was added in Model 1a,
childhood adversity was added in Model 1b, and gender was added in Model 1c. The association
between a level 1 predictor and an outcome variable was examined in each model.
Model 2. To address the second research question, “Does classroom climate predict
students’ levels of worry and difficulties with peer relationships over and beyond their individual
characteristics?” the association between the level 2 predictor, classroom climate (i.e., classroom
means of students’ perceptions of classroom climate), and each outcome variable was first
computed in Model 2a. In Model 2b, the association between classroom climate and each
outcome variable while adjusting for all three student-level variables was examined.
Model 3. To investigate the third research question, “Do students with lower levels of
social-emotional functioning and higher exposure to childhood adversity benefit more from a
positive classroom climate?” random slopes were added to Model 2b to create Model 3a for
social-emotional functioning and Model 3c for childhood adversity, and cross-level interaction
analyses were performed in Model 3b for social-emotional functioning and model 3d for
childhood adversity.
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Results
Confirmatory Factor Analysis (CFA)
CFA was performed to check the adequacy of the subscales of concern within the
MCI-SFR and FAB-C (i.e., all four subscales of the MCI-SFR, and worry and negative peer
relations subscales of the FAB-C). CFA using the original factor structures of the MCI-SFR
(χ2(129) = 288, p < .001; CFI = .89; RMSEA = .06, 90% CI [.049, .067]), and the FAB-C
(χ2(584) = 921, p < .001; CFI = .87; RMSEA = .04, 90% CI [.035, .044]) both revealed adequate
fit. The standardized factor loadings for worry and negative peer relations subscales for the
FAB-C using the observed data ranged from .36 to .66 and .60 to .71, respectively. The
developers of the FAB-C also obtained similar loadings of .27 to .57 for the worry subscale
and .50 to .70 for the negative peer relations subscale (Beitchman, 1996). Likewise, the
standardized factor loadings for the MCI-SFR using the observed data ranged from .35 to .82,
which is similar to the range of .40 to .82 obtained by Sink and Spencer (2005). Given the
adequate fit and acceptable factor loadings, further analyses were performed.
Correlations Among Variables
Pearson correlations of all student- and classroom-level predictors and outcome variables
are shown in Table 3. All statistically significant correlations were in the expected direction.
Both childhood adversity and gender were correlated with social-emotional functioning (r = -.24
and r = .29, respectively). Social-emotional functioning and childhood adversity were negatively
correlated, indicating that higher social-emotional functioning was associated with lower
exposure to childhood adversity. Additionally, social-emotional functioning and classroom
climate were positively correlated (r = .17), meaning higher social-emotional functioning among
students was associated with more positive classroom climate. Moreover, social-emotional

CLASSROOM CLIMATE AS A PROTECTIVE FACTOR

27

functioning was negatively associated with negative peer relations (r = -.23), meaning higher
social-emotional functioning was associated with more positive peer relationships. Further,
gender was significantly correlated with worry (r = .13). There was also a positive correlation
between worry and negative peer relations (r = .37), meaning higher levels of worry were
associated with more negative peer relationships. Lastly, statistically significant correlations
were found between classroom climate and the two outcome variables (r = -.14). The remaining
correlations were not statistically significant.
Table 3
Intercorrelations Among Variables
Variable
1. Social-Emotional Functioning
2. Childhood Adversity
3. Gender
4. Classroom Climatea
5. Worry
6. Negative Peer Relations

1
1.00
-.24**
.29**
.17**
-.10
-.23**

2

3

4

5

6

1.00
.01
-.05
-.03
.10

1.00
.08
.13*
-.04

1.00
-.14**
-.14**

1.00
.37**

1.00

Note.a Classroom climate = aggregated classroom climate.
* p < .05, ** p < .01.

Multilevel Modelling (MLM)
Null Model
Following the notation suggested by Heck et al. (2014), the null model was represented
by the following equation: 𝑌𝑖𝑗 = 𝛾00 + 𝑢0𝑗 + 𝜀𝑖𝑗 (1). The equation implies that 𝑌𝑖𝑗 , the score on
an outcome variable (i.e., worry or negative peer relations) for a student 𝑖 in class 𝑗, is equal to
the sum of the average of all classrooms’ mean scores on an outcome variable (i.e., grand mean
or average intercept; 𝛾00 ), the deviation of a classroom 𝑗’s mean score from the grand mean on
an outcome variable (i.e., 𝑢0𝑗 ), and the deviation of a student 𝑖’s score from their classroom 𝑗’s
mean score on an outcome variable (i.e., residual at level 1; 𝜀𝑖𝑗 ). The null model was constructed
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as a random intercept model, in which the classrooms’ mean scores (i.e., intercepts) on worry
and negative peer relations were allowed to vary between classrooms. The model yielded
average intercepts of 3.68 for worry and 1.84 for negative peer relations, meaning the predicted
values for worry and peer relations were 3.68 and 1.84, respectively, for the average student in
the sample.
By computing the null model, the total variance in the outcome variables was partitioned
into variance that can be attributed to students (i.e., within-class variance) or variance that can be
attributed to classrooms (i.e., between-class variance) (Heck et al., 2014; O’Connell & McCoach,
2008). The Wald Z tests revealed that while the within-class variance was statistically significant
for both worry (Wald Z = 12.90, p < .001) and negative peer relations (Wald Z = 12.92,
p < .001), the between-class variance was not statistically significant for either outcome variable.
However, when testing the variance of the intercepts using LRT, the between-class variance for
worry was statistically significant (χ2(1) = 3.79, p = .026). When there is a discrepancy between
the Wald Z test and LRT results when testing variance components, LRT is the preferred method
as it is more reliable (Hox, 2010). The statistically significant between-class variance for worry
meant that the classrooms’ mean scores on worry varied across classrooms, which provided
evidence of clustering in the data. In sum, there were statistically significant variations between
students at level 1 for both worry and negative peer relations, as well as statistically significant
variations between classrooms at level 2 for worry. This suggested that there may be predictor
variables that could potentially explain some of the variance in the outcome variables.
Furthermore, the results from the ICC calculation necessitated performing MLM. The
ICC was calculated by using the following equation outlined in Peugh (2010): 𝐼𝐶𝐶 =

𝜏00
𝜏00 +𝜎2

(2),

where 𝜏00 represents between-class variance and 𝜎 2 represents within-class variance. The ICC
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can be described as the fraction of the total variance in students’ levels of worry or negative peer
relations that exists between classrooms (Snijders & Bosker, 2012). Using the variance estimates
of the null model, the equation yielded ICCs of .052 for worry and .024 for negative peer
relations, meaning the differences between classrooms accounted for approximately 5.2% of the
variability in worry and 2.4% of the variability in negative peer relations. Although there is no
strict cut-off for ICCs, Heck et al. (2014) suggest that an ICC of greater than .05 indicates
substantial clustering in the data. The ICC for worry met this criterion, but the ICC for negative
peer relations fell short of this threshold. However, even if the ICC is less than .05, it has been
advised that MLM be used when nested data structures are present, as performing single-level
multiple regression analyses with data that are hierarchical in nature can increase the
probabilities of Type 1 error (Nezlek, 2012; Pituch & Stevens, 2016). Since there was evidence
of clustered observations in the sample and violation of the assumption of independence, MLM
was warranted. The MLM results are presented in Table 4 for worry and Table 5 for negative
peer relations.
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Table 4
Multilevel Models for Predicting Worry
Fixed Parametersa
Level 1
Intercept (𝛾00 )
Social-emotional functioning (𝛾10 )
Childhood adversity (𝛾20 )
Gender (𝛾30 )
Level 2
Classroom climate (𝛾01 )
Cross-Level Interaction
Classroom climate * socialemotional functioning (𝛾11 )
Below-average classroom climateb
Average classroom climatec
Above-average classroom climated
Classroom climate * childhood
adversity (𝛾21 )
Random Parameters e
Student-level (level 1) variance (𝜎 2)
Classroom-level (level 2) variance (𝜏00 )
Slope variance (𝜏11 )
Additional Model Details
ICCf
-2 * log likelihoodg
Number of estimated parameters

Null Model

Model 1a

Model 1b

Model 1c

Model 2a

Model 2b

Model 3a

Model 3b

Model 3c

Model 3d

3.68 (0.14)***

3.69 (0.13)***
-0.0084 (0.0050)

3.68 (0.14)***

3.66 (0.14)***

3.69 (0.13)***

3.69 (0.12)***
-0.013 (0.0052)*
-0.065 (0.051)
0.78 (0.23)***

3.69 (0.13)***
-0.014 (0.0059)*
-0.043 (0.053)
0.73 (0.24)**

3.68 (0.13)***
-0.014 (0.0059)*
-0.043 (0.052)
0.76 (0.23)**

3.70 (0.13)***
-0.014 (0.0059)*
-0.037 (0.062)
0.74 (0.23)**

3.69 (0.13)***
-0.014 (0.0059)*
-0.037 (0.059)
0.73 (0.23)**

-0.10 (0.045)*

-0.10 (0.044)*

-0.10 (0.045)*

-0.10 (0.045)*

-0.11 (0.045)*

-0.10 (0.046)*

-0.029 (0.050)
0.58 (0.22)**

0.0043 (0.0022)*
-0.026 (0.0091)**
-0.014 (0.0063)*
-0.0019 (0.0088)
-0.025 (0.020)

4.42***
0.24*

4.40***
0.23*

4.42***
0.24*

4.34***
0.25*

4.45***
0.13

4.29***
0.11

4.29***
0.15
4.88x10-6

4.23***
0.16
2.38x10-5

4.13***
0.17
0.032

4.16***
0.18
0.022

.052
1611.99
3

.049
1609.17
4

.052
1611.65
4

.054
1605.23**
4

.029
1607.24*
4

.025
1592.66**
7

.033
1595.48
9

.036
1591.64
10

.040
1592.91
9

.040
1591.58
10

Note. N (level 1) = 369; N (level 2) = 41.
a
Data are expressed as regression coefficient (SE); b Below-average = M – 1SD; c Average = M; d Above-average = M + 1SD; e Data are expressed as variance estimate; f ICC = intraclass correlation coefficient; g Significance based on the likelihood ratio test (LRT).
* p < .05, ** p < .01, *** p < .001.
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Table 5
Multilevel Models for Predicting Negative Peer Relations
Fixed Parametersa
Level 1
Intercept (𝛾00 )
Social-emotional functioning (𝛾10 )
Childhood adversity (𝛾20 )
Gender (𝛾30 )
Level 2
Classroom climate (𝛾01 )
Cross-Level Interaction
Classroom climate * socialemotional functioning (𝛾11 )
Classroom climate * childhood
adversity (𝛾21 )
Random Parameters b
Student-level (level 1) variance (𝜎 2)
Classroom-level (level 2) variance (𝜏00 )
Slope variance (𝜏11 )
Additional Model Details
ICCc
-2 * log likelihoodd
Number of estimated parameters

Null Model

Model 1a

Model 1b

Model 1c

Model 2a

Model 2b

Model 3a

Model 3b

Model 3c

Model 3d

1.84 (0.10)***

1.87 (0.097)***
-0.018 (0.0039)***

1.85 (0.098)***

1.85 (0.10)***

1.86 (0.090)***

1.88 (0.089)***
-0.016 (0.0041)***
0.037 (0.041)
0.10 (0.19)

1.87 (0.092)***
-0.020 (0.0049)***
0.018 (0.043)
0.13 (0.19)

1.87 (0.091)***
-0.020 (0.0049)***
0.018 (0.043)
0.14 (0.19)

1.88 (0.089)***
-0.020 (0.0048)***
0.019 (0.043)
0.13 (0.19)

1.88 (0.090)***
-0.020 (0.0048)***
0.019 (0.043)
0.13 (0.19)

-0.089 (0.033)**

-0.067 (0.032)*

-0.080 (0.033)*

-0.084 (0.033)*

-0.083 (0.032)*

-0.084 (0.032)*

0.077 (0.041)
-0.13 (0.18)

0.0016 (0.0018)
-0.011 (0.014)

3.00***
0.074

2.85***
0.059

2.99***
0.055

3.00***
0.069

3.02***
3.50x10-17

2.87***
0.0030

2.82***
0.028
3.60x10-5

2.82***
0.024
3.11x10-5

2.85***
0.0064
1.33x10-6

2.85***
0.0098
4.93x10-5

.024
1460.96
3

.020
1441.07***
4

.018
1457.51
4

.022
1460.48
4

1.16x10-17
1454.43*
4

.0010
1436.22***
7

.0099
1434.83
9

.0085
1434.03
10

.0022
1435.06
9

.0034
1434.45
10

Note. N (level 1) = 369; N (level 2) = 41.
a
Data are expressed as regression coefficient (SE); b Data are expressed as variance estimate; c ICC = intraclass correlation coefficient; d Significance based on the likelihood ratio test (LRT).
* p < .05, ** p < .01, *** p < .001.
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Model 1: Student-Level Predictors of Worry and Negative Peer Relations
In Model 1, student-level (level 1) predictors were introduced to the null model to be
inspected individually for their effects on the outcome variables. A random intercept model was
used to allow the intercepts to vary across classrooms. In addition, the slopes of the predictors
were fixed, meaning the relationships between the student-level predictors and the outcome
variables were not allowed to vary between classrooms, and therefore were assumed to be the
same across classrooms. As such, all results were interpreted as the average effect a predictor has
on the outcome variable.
The random intercept with a fixed slope model was expressed as: 𝑌𝑖𝑗 = 𝛾00 + 𝛾10 𝑋𝑖𝑗 +
𝑢0𝑗 + 𝜀𝑖𝑗 (3), where 𝛾10 indicates the fixed slope of a level 1 variable, 𝑋𝑖𝑗 . The 𝑋 in the equation
was substituted with social-emotional functioning in Model 1a, childhood adversity in Model 1b,
and gender in Model 1c. Additionally, 𝛾10 represented the fixed slope of social-emotional
functioning in Model 1a, which was then replaced with 𝛾20 in Model 1b to represent the fixed
slope of childhood adversity and 𝛾30 in Model 1c to represent the fixed slope of gender. The
t-ratio tests revealed several statistically significant associations. In Model 1a, the relationship
between social-emotional functioning and negative peer relations was statistically significant
(𝛾10 = -0.018, SE = 0.0039, p < .001). The negative coefficient indicated that, on average,
students with higher social-emotional functioning were predicted to have fewer problems with
peer relationships. More specifically, an increase of 1 unit in social-emotional functioning was
associated with an average decrease of 0.018 units in negative peer relations. In Model 1c,
gender was a significant predictor of worry (𝛾30 = 0.58, SE = 0.22, p = .009), meaning girls
tended to have higher levels of worry than boys, on average. Based on the LRT results, these two
models with statistically significant associations both had greater fit when compared with the
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null model (χ2(1) = 19.89, p < .001 for Model 1a and χ2(1) = 6.76, p = .009 for Model 1c).
Social-emotional functioning was unrelated to worry, gender was not a significant predictor of
negative peer relations, and childhood adversity did not predict worry or negative peer relations.
Although, it is worth noting that the association between childhood adversity and negative peer
relations almost reached the significance threshold (p = .061).
After introducing the student-level predictors in Models 1a, 1b, and 1c, most of the
models had lower within-class variance compared to the within-class variances of the null model,
meaning that the student-level predictors accounted for some of the residual variability.
However, Wald Z tests revealed that there was still significant variation within classrooms left to
be explained, and LRT results for variance components revealed that there was also significant
unexplained variance between classrooms for worry (e.g., χ2(1) = 4.25, p = .020 for Model 1c
for worry after adding gender). To potentially explain some of the remaining variability, more
predictors were incorporated in Model 2.
Model 2: Classroom Climate as a Predictor of Worry and Negative Peer Relations
The classroom-level (level 2) predictor was introduced to the random intercept model to
explore the effect of classroom climate on the outcome variables. Model 2a was represented by
the following equation: 𝑌𝑖𝑗 = 𝛾00 + 𝛾01 𝑊𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗 (4), where 𝛾01 represents a fixed slope of
a level 2 variable, 𝑊𝑗 . When the classroom climate variable was substituted into 𝑊 in the
equation, classroom climate emerged as a significant level 2 predictor of worry (𝛾01 = -0.10,
SE = 0.045, p = .027) and negative peer relations (𝛾01 = -0.089, SE = 0.033, p = .006). The
negative coefficients indicated that students in classrooms with more positive classroom climate
tended to have lower levels of worry and fewer problems with peer relationships. More
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specifically, an increase of 1 unit in classroom climate was associated with an average decrease
of 0.10 units in worry and 0.089 units in negative peer relations.
With regards to the variance components, the decrease in the between-class variances
was especially noticeable from the null model to Model 2a once the classroom climate predictor
was introduced, which confirmed that classroom climate is a meaningful predictor (Kahn, 2011;
Snijders & Bosker, 2012). Additionally, the between-class variance for worry was no longer
statistically significant in Model 2a, which indicated that much of the variability between
classrooms with respect to worry had been explained by adding the classroom-level predictor. As
a consequence of the reduction in between-class variance, the ICC also decreased from .052 in
the null model to .029 in Model 2a for worry. Moreover, LRT results showed that Model 2a fits
the observed data better than the null model (χ2(1) = 4.75, p = .029 for worry and χ2(1) = 6.54,
p = .011 for negative peer relations). However, the Wald Z test confirmed that there is still
significant within-class variance left to be explained for worry (Wald Z = 12.86, p < .001) and
negative peer relations (Wald Z = 13.58, p < .001). To determine whether the remaining
variability could be explained, the student-level predictors were re-added to Model 2a to
construct Model 2b.
For Model 2b, another random intercept model with fixed slopes, consisting of randomly
varying intercepts and fixed slopes of level 1 and level 2 predictors, was built. After substituting
the student- and classroom-level predictors into the equation, the model was expressed as: 𝑌𝑖𝑗 =
𝛾00 + 𝛾01 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 + 𝛾10 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 +
𝛾20 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝛾30 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗 (5). After adjusting for the student-level
predictors, classroom climate remained a significant predictor of worry (𝛾01 = -0.10, SE = 0.044,
p = .029) and negative peer relations (𝛾01 = -0.067, SE = 0.032, p = .048). When controlling for
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student-level predictors, every 1 unit rise in classroom climate led to decreases of 0.10 units in
worry and 0.067 units in negative peer relations, on average. Again, the results from Model 2b
implied that students in classrooms with more positive classroom climate were more likely to
have lower levels of worry and fewer problems with peer relationships. It is important to note
that the regression coefficients for classroom climate were similar for both the unadjusted Model
2a and adjusted Model 2b, suggesting that classroom climate exerts an over and beyond effect. In
other words, classroom climate predicted students’ levels of worry and difficulties with peer
relationships over and beyond their individual characteristics, and thereby served as a protective
factor for students.
Similar to the statistically significant associations obtained in Models 1a and 1c, Model
2b yielded a negative and statistically significant association between social-emotional
functioning and negative peer relations (𝛾10 = -0.016, SE = 0.0041, p < .001), as well as
statistically significant gender differences for worry (𝛾30 = 0.78, SE = 0.23, p < .001). Unlike
Model 1a for worry, social-emotional functioning was also a significant predictor of worry in
Model 2b (𝛾10 = -0.013, SE = 0.0052, p = .011). The other student-level predictors did not
contribute to the prediction of worry or negative peer relations in Model 2b. Taken together,
these findings suggested that, on average, students with higher social-emotional functioning
tended to have lower levels of worry and fewer problems with peer relationships, and girls
tended to have higher levels of worry than boys.
Similar to the previous model (Model 2a), only the within-class variance was statistically
significant for both worry and negative peer relations in Model 2b. Compared to the variance
estimates of the null model, substantial decreases in within-class variances were observed for
both outcome variables. More specifically, the predictors explained some of the within-class
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variability, which decreased from 4.42 (null model) to 4.29 (Model 2b) for worry and from 3.00
(null model) to 2.87 (Model 2b) for negative peer relations. These reductions make sense since
variance at level 1 should diminish when level 1 predictors are added to a model (Snijders &
Bosker, 2012). However, there were still significant within-class variances for worry (Wald Z =
12.87, p < .001) and negative peer relations (Wald Z = 12.75, p < .001) left to be explained even
after including all predictors in Model 2b, which indicated that there might be additional studentlevel predictors, not accounted for in this study, that may partially explain the variability.
Further, statistically significant LRT results were obtained when comparing Model 2b with
Model 2a (χ2(3) = 14.57, p = .002 for worry and χ2(3) = 18.21, p < .001 for negative peer
relations). The LRT results suggested that Model 2b, which included all level 1 predictors in
addition to the level 2 predictor, had superior fit.
Model 3: Cross-Level Interactions
In Model 3, random slopes were first added to Model 2b to create Models 3a and 3c, then
cross-level interaction analyses were performed in Models 3b and 3d. While a fixed slope
provides the average association between a predictor and an outcome variable across classrooms,
a random slope allows the association between a predictor and an outcome variable to vary in
magnitude between classrooms (Peugh, 2010). To determine whether the slopes of the
relationships between the predictors (i.e., social-emotional functioning and childhood adversity)
and outcome variables vary across classrooms, randomly varying slopes were added to Model
2b. Accordingly, the following equation was used to construct Model 3a: 𝑌𝑖𝑗 = 𝛾00 +
𝛾01 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 + 𝛾10 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 +
𝛾20 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝛾30 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗 + 𝑢1𝑗 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗
(6), where 𝑢1𝑗 represents the error component for the randomly varying slope of the relationship
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between social-emotional functioning and an outcome variable. Similarly, a randomly varying
slope involving childhood adversity was added to Model 2b to build Model 3c, and the model
was represented by the following equation: 𝑌𝑖𝑗 = 𝛾00 + 𝛾01 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 +
𝛾10 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 + 𝛾20 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝛾30 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗 +
𝑢2𝑗 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗 (7), where 𝑢2𝑗 represents the error component for the
randomly varying slope of the relationship between childhood adversity and an outcome
variable. The LRT results showed that adding random slopes in Models 3a and 3c did not
enhance the fit when compared with Model 2b. Moreover, the slope variances were not
statistically significant in Models 3a and 3c for both worry and negative peer relations, indicating
that the associations between the predictors (i.e., social-emotional functioning and childhood
adversity) and the outcome variables did not vary significantly between classrooms.
Despite the non-significant slope variances, cross-level interaction analyses were
performed next. Aguinis et al. (2013) support the exploration of interactions even when the slope
variance is negligible, as a significant slope variance can be obscured by a small sample size at
level 2. The randomly varying slopes were kept in for the cross-level interaction analyses, as
omitting the random slope terms may increase the risk of Type 1 error (Heisig & Schaeffer,
2019). Accordingly, an interaction term involving social-emotional functioning was added to
Model 3a to create Model 3b: 𝑌𝑖𝑗 = 𝛾00 + 𝛾01 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 +
𝛾10 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 + 𝛾20 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝛾30 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗 +
𝛾11 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 ∗ 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 +
𝑢1𝑗 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗 (8), where 𝛾11 reflects the slope of the
interaction term. The equation presents social-emotional functioning as the level 1 predictor,
worry or negative peer relations as the level 1 outcome variable, and classroom climate as the
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level 2 moderator. This conceptualization of having a higher-level variable be a contextual factor
influencing a lower-level relationship is commonly used when conducting cross-level interaction
analyses (Aguinis et al., 2013). A similar equation was constructed for Model 3d involving
childhood adversity by adding an interaction term to Model 3c: 𝑌𝑖𝑗 = 𝛾00 +
𝛾01 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 + 𝛾10 𝑆𝑜𝑐𝑖𝑎𝑙𝐸𝑚𝑜𝑡𝑖𝑜𝑛𝑎𝑙𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑖𝑛𝑔𝑖𝑗 +
𝛾20 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝛾30 𝐺𝑒𝑛𝑑𝑒𝑟𝑖𝑗 + 𝛾21 𝐶𝑙𝑎𝑠𝑠𝑟𝑜𝑜𝑚𝐶𝑙𝑖𝑚𝑎𝑡𝑒𝑗 ∗
𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝑢2𝑗 𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑𝐴𝑑𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑖𝑗 + 𝑢0𝑗 + 𝜀𝑖𝑗 (9), where 𝛾21 represents the
slope of the interaction term.
The only model that yielded a statistically significant cross-level interaction effect was
Model 3b for worry (𝛾11 = 0.0043, SE = 0.0022, p = .048). The result implied that classroom
climate was a significant moderator of the relationship between social-emotional functioning and
worry. To explore the nature of the cross-level interaction, the interaction was probed further.
The moderating effect of classroom climate on the relationship between social-emotional
functioning and worry was statistically significant for classrooms with below-average classroom
climate and average classroom climate (ß = -0.026, SE = 0.0091, p = .007 and ß = -0.014, SE =
0.0063, p = .036, respectively). However, the cross-level interaction was not statistically
significant for classrooms with above-average classroom climate. Figure 2 shows the negative
slopes of the relationship between social-emotional functioning and worry for classrooms with
below-average (1SD below the mean), average (mean), or above-average (1SD above the mean)
classroom climate. As pictured in Figure 2, the slopes are steeper as classroom climate quality
decreases. This suggested that there were considerable differences in the influence students’
social-emotional functioning had on their levels of worry depending on the climate of the
classroom. In classrooms with below-average classroom climate, students with low social-
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emotional functioning tended to have high levels of worry. Whereas in classrooms with average
classroom climate, students with low social-emotional functioning tended to have lower levels of
worry. In classrooms with above-average classroom climate, there were no differences in
students’ levels of worry between students with low or high levels of social-emotional
functioning. This implied that the disadvantages of having low social-emotional functioning
were less pronounced in classrooms with above-average classroom climate. Therefore, it can be
concluded that positive classroom climate served as a protective factor for children with low
social-emotional functioning.
Similar to Model 3a and 3c, incorporating the interaction terms in Model 3b and 3d did
not improve the model fit when compared with Model 2b. Therefore, Model 2b seems to fit the
data best and is the most parsimonious model for the data, but Model 3b for worry provided
valuable insight into the cross-level interaction effect.
Figure 2
Cross-Level Interaction Effect for Worry
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Predicted Level of Worry

Below-Average CC
Average CC
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Note. N (level 1) = 369; N (level 2) = 41; SEF = social-emotional functioning; CC = classroom climate;
Below-Average CC = M – 1SD; Average CC = M; Above-Average CC = M + 1SD.
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Discussion
This study examined the protective role positive classroom climate plays on grade 3
students’ levels of worry and negative peer relationships. The results indicated that a positive
classroom climate serves as a protective factor for students with elevated risk for worry and peer
problems, especially for students with low social-emotional functioning. Interestingly, childhood
adversity did not emerge as a significant predictor of students’ levels of worry or negative peer
relations, and no significant interaction effect was observed for relationships involving childhood
adversity. Nonetheless, the results demonstrated that a combination of individual and contextual
characteristics shapes children’s development, which is in accordance with the SVSC that guides
this work. The use of an ecological framework coupled with the utilization of MLM allowed for
a more holistic understanding of the factors that contribute to students’ well-being, and
highlighted the importance of investigating protective factors in ecological contexts that
surround a child.
Student-Level Predictors of Worry and Negative Peer Relations
The hypotheses corresponding to the first research question were partially supported. As
expected, some of the individual characteristics were associated with students’ levels of worry
and negative peer relationships. For example, students with higher social-emotional functioning
were more likely to have lower levels of worry and fewer problems with peer relationships. This
result is plausible as students with higher social-emotional competencies are better able to
regulate their emotions and use their social skills, which may translate into fewer problems with
internalizing behaviours and peer relations.
In addition, as hypothesized, gender differences were revealed for worry, with girls
having higher levels of worry than boys. This gender effect is in line with substantive evidence
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showing that girls tend to exhibit more emotional problems than boys (Kutsyuruba et al., 2015;
Marsh et al., 2008). Conversely, no gender differences were observed in the quality of peer
relationships. Prior research has presented mixed findings on gender effects for negative peer
relationships. The inconsistencies in the existing literature may in part be due to the varying
prevalence rates based on the type of victimization. For example, while girls are more likely to
experience verbal or relational victimization, boys are more likely to experience physical
violence from their peers (Menesini & Salmivalli, 2017). Gender differences in this study may
have been obscured as the study’s conceptualization of negative peer relations encompassed
physical, verbal, and relational victimization.
Contrary to expectations, childhood adversity was not a significant predictor of worry or
negative peer relations. This result deviates from previous research demonstrating that
experiencing ACEs such as abuse or neglect impair one’s ability to regulate emotions and form
healthy relationships (Brunzell et al., 2016). A possible explanation for the non-significant
findings pertaining to childhood adversity is the single-item nature of the CLCS. The strength of
the CLCS is that it is a less burdensome measure than traditional measures of childhood
adversity as it does not ask about specific adverse events, and thereby has the potential to reduce
the chances of evoking distress in participants (Merrick et al., 2020). However, it may have been
challenging for parents to accurately indicate their child’s cumulative adversity on the 10 cm line
that has no markers other than anchors at scores of 0 and 10. In this study, most participants
scored on the lower end of the scale, which is surprising given that most schools selected for the
study had high SRI scores, meaning high socioeconomic disadvantages, which is closely related
to childhood adversity (Walsh et al., 2019). Therefore, it is possible that the CLCS did not
accurately capture the amount and severity of adversity experienced by the participants.
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Classroom Climate as a Protective Factor for Worry and Negative Peer Relations
The hypothesis corresponding to the second research question was fully supported by
strong evidence. Results showed that a positive classroom climate can serve as a protective
factor for students at heightened risk for worry and peer problems. Being in a classroom with
positive climate was associated with lower levels of worry and fewer problems with negative
peer relationships among students. The findings closely echo previous works demonstrating that
an emotionally supportive classroom climate is associated with lower internalizing and higher
social competence among students (Griggs et al., 2016; Wilson et al., 2007).
Further, after controlling for all three individual characteristics, the association between
classroom climate and the outcome variables remained nearly unchanged, providing compelling
evidence that classroom climate predicts worry and negative peer relations over and beyond
students’ individual characteristics. This result is reasonable as safe and supportive classroom
climates (characterized by high cohesion, low competitiveness, and low friction among
classmates in this study) provide an optimal environment for fostering social-emotional
development (Thapa et al., 2013). Nurturing social-emotional skills such as emotional regulation
and social competence may in turn buffer students from the risk of developing worry and peer
problems.
Cross-Level Interaction Effect
Through conducting interaction analyses, it was revealed that classroom climate
moderates the relationship between students’ social-emotional functioning and their levels of
worry. That is, the strength of the relationship between students’ social-emotional functioning
and their levels of worry changed as a function of the climate of the classroom in which the
students were in. A closer inspection of the cross-level interaction revealed that students with
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low social-emotional functioning tended to have lower levels of worry in classrooms with
positive climate, compared to their counterparts in classrooms with poorer climate. Additionally,
in classrooms with above-average classroom climate, students with low social-emotional
functioning seemed to have similar levels of worry as students with high social-emotional
functioning. Furthermore, students with high social-emotional functioning tended to have low
levels of worry in classrooms with either positive or negative classroom climate. While students
with high social-emotional functioning seem to be able to use their social-emotional skills to
regulate themselves in classrooms with either positive or negative climate, students with low
social-emotional functioning seem to be more sensitive to the climate of the classroom. More
specifically, students with low social-emotional functioning may be particularly prone to
developing difficulties with worrying in classrooms with negative climate and benefit more from
the buffering effects of positive classroom climate. Therefore, the results suggest that a
supportive classroom climate may foster social-emotional growth, particularly in students with
low social-emotional functioning.
Another explanation for the significant cross-level interaction effect aligns with the
person-environment fit theory (Edwards et al., 1998). Applying the person-environment fit
theory to the findings, the fit between students with low social-emotional functioning and a
favourable classroom social climate likely led to lower levels of worry among these students. It
is possible that the high levels of cohesion and satisfaction in classrooms with positive climate
allowed students with low social-emotional functioning to have more positive peer relationships
and emotional support from classmates, which in turn, served as a protective factor for their
levels of worry. The person-environment fit theory also posits that a mismatch between the
environment and students’ individual characteristics can worsen students’ functioning. As such,
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it is possible that internalizing behaviours and peer problems of students with low socialemotional functioning were amplified in classrooms characterized by high levels of competition
and friction.
The hypotheses for the third research question were partially supported as the other
proposed cross-level interactions were not statistically significant. The non-significant crosslevel interactions, along with the non-significant slope variances, non-significant between-class
variance estimates for negative peer relations, and low ICCs were likely due to the relatively
small sample size at level 2 (41 classrooms) and the small number of students per class (3 to 19
students per class), which may have limited the variations across groups. As Heck et al. (2014)
noted, an adequate sample size provides sufficient statistical power for multilevel analyses to
yield significant effects. Although a widely accepted minimum sample size for obtaining
unbiased results using MLM is 30 groups with 30 observations for each group (i.e., 30/30 rule;
Tonidandel et al., 2014), others have recommended having a minimum of 40 to 60 groups
(Eliason, 1993; Hox, 2002). Therefore, future studies should include larger sample sizes to
elucidate the cross-level interactions that remain unclear.
Limitations
There are several limitations worth noting. First, the dichotomous nature of the self-report
measures may have resulted in inaccurate responses. For example, some participants may have
landed between the “yes” or “no” responses for some item stems. Second, coupled with the
ambiguity inherent in dichotomous measures was the participants’ young age, which may have
further impeded their ability to choose responses in an accurate manner. It is also possible that
while some students had the ability to reflect on their experiences, other students may have
responded based on how they were feeling during survey administration. Third, the reliance on
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parents for reporting their child’s adverse experiences may not have resulted in accurate
portrayals of participants’ adversity. Parents may have varying frames of reference or
understanding of trauma and adversity due to their own experiences, which might have led to
under-estimation or over-estimation of the adverse events experienced by their child (Stover et
al., 2010). Parents may have also under-reported their child’s trauma or adversity due to
discomfort with disclosure or social desirability. As Merrick et al. (2020) recommended, it may
be helpful to have a comment section for parents to clarify the mark they chose on the scale to
depict their child’s life challenges. Fourth, the study has limited generalizability as the
conceptualization of classroom climate was restricted to the dimensions of the MCI-SFR, and the
sample consisted of grade 3 students, with the majority being White/Caucasian. Lastly, no causal
claims can be made due to the cross-sectional nature of this study. Future studies should employ
longitudinal designs to determine causal relationships among the constructs included in this
study, and examine how the individual and classroom characteristics change over time.
Future Directions
Despite the limitations, this study was a critical step toward a promising line of research
on the importance of cultivating positive classroom environments to promote student well-being.
Although it is evident that a positive classroom climate can be a protective factor for students,
further investigation on the influence classroom climate have on various aspects of student wellbeing is needed as evidence in the existing literature remains equivocal (Wang et al., 2020).
Moreover, given the significant within-group variances that remained unexplained in this study,
future researchers may consider including additional student-level predictors, such as
socioeconomic status, that could potentially predict differences in students’ levels of worry and
negative peer relationships. Further, more research on the psychometric properties of the CLCS
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is warranted. Only one study, to date, has confirmed the psychometric soundness of the CLCS, in
which the researchers demonstrated its correlation with the Lifetime Events Questionnaire
(r = .44) and appropriateness for a high-risk population (Merrick et al., 2020). Lastly, a multiinformant approach should be used in future studies to gather ratings on similar constructs from
various sources (e.g., teachers, parents, and students) for deeper insights and cross-validation of
responses.
Implications
Multiple implications can be inferred from the findings. This study provided critical
insights into which individual and classroom characteristics should be promoted to reduce
students’ levels of worry and negative peer relationships. The individual and contextual factors
identified in this study may guide the creation of professional development workshops on
teaching practices, such as cooperative learning to enhance cohesion and reduce competitiveness
among students, as well as classroom management techniques to minimize friction and maximize
satisfaction within the classroom. The findings can also be harnessed to inform the development
of classroom-based interventions such as SEL programs to bolster students’ social-emotional
skills (Durlak et al., 2011; Greenberg et al., 2017). Enhancing social-emotional competencies,
including emotional regulation and interpersonal skills may in turn strengthen students’
emotional health and peer relationships. Early prevention efforts through implementing SEL
programs in the classroom are crucial for supporting students with low social-emotional
functioning, as social-emotional vulnerabilities from early childhood can manifest as
internalizing problems and lower well-being in middle childhood (Thomson et al., 2021).
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Conclusion
This study contributes to the emerging body of literature on the impact classroom climate
has on student well-being. Through rigorous multilevel analyses, it was revealed that a positive
classroom climate can serve as a protective factor for students with elevated risk for worry and
peer problems and those with low social-emotional functioning. These findings underscore the
importance of optimizing classroom climate to promote student well-being, and may guide the
development of teacher workshops and school initiatives for cultivating healthy learning
environments.
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